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ESPITE the official decision to re-
assess its plaee in Canada's over-
atl defence system, Avro's nnightY
Arrow-the largest, most Power-

ful and potentially the fastest fighter
yet ffownis. currently improving upon
the rnost sanguine of performance pre-
dictions. It bids fair to becoming the
first combat aircraft capable of better-
ing Mach 3.0 in level flight.

The Arrow progranuxe is currently the
maior military project in 

-Can 
qda. and

invblves almoit atl of the Canadian air-
craft and associated industries. It is not
surprisirg, therefore, that it is now the
subiect ol an all-out struggle, for uPoq
the-result depends the Canadian aircraft
industry's future capacity for the olginal
design of high-perfolmance aircraft.

Oiiginally- sCheduled to protidg the
backbone of Canada's air defence in the
'sixties, the Arrow has become a source
of national pride, and if the doubts re-
garding the 

-production future of this

interceptor, first raised in September by
Prime Minister Diefenbaker, bear fnrit in
its eancellation, it will undoubtedly be
Iooked upon as a national calamity. In a
staterneni concerning ? review of the
Canadian Air Defence Programme, Mr.
Diefenbaker revealed that it had been
decided to introduce Boeing's IM-99
Bomarc surface-to-air missile into the air
defence system and that this would result
in the need for substantially fewer super-
sonic interceptor aircraft if, in fact, such
aircraft were to be required at all in the
'sirties !

The result was the immediate cancella-
tion of the RCA Astra integrated elec-
Eonic system intended for the'Arros'-a
hiehlv -sophisticated sygtem providing
aulomatic 

-flight 
control, 

-airborne 
radar,

telecommuniCations and navigation-to'
gether with the Sparrow II homing mis-
Iites with which lt was to have been
armed. Insofar as the Arrow itself was
concerned, it was decided that a final
decision as to the continuation of develop-

ment and subseq uunt productlon oI tbe
fighter would be deferred until March.-It would be naive to assume that the
whole flight test programme and work on
the' present pre-produgtion batch of air-
crafL will nol be abandoned completety if
the March reasseSsment decides against
further production, but, at the time of' closing for press, two new factors are
raising confi-dence in the Canadian air'
craft -industry that the government will
reverse its apparent plan to change over
entirely to missiles for Canada's air
defence.

The first of these factors is that of cost.
Revised cost estimbtes for the Arrow in
the light of the replacement of the Astra
electronic system and Sparrow missiles by
a Hughes fire-control system and Falcon
missiles available " off-the-shelf " from
the USA, together with other eonomies,
will result in a cost from this point on of
t1,397,E00 per aircraft, against f3,42E,800
per aircrafi previously quoted, 

- 
on the

basis of an order foi one hundred
machines. The second factor is that of
perfonrratlce. Even the Arrow Mk' l, an
intermediate development machine pow-
cred by Pratt and Whitney J?I tqrbgl_e1s,
has exceeded 1,500 m.p.h. (Mach 2.27r,
the performance predicted for the Arrow
Mk.'2 *'ith the lighter and substantially
mofiE powerful Orenda Iroquois- turbo-
iets, and it is now anticipat'ed that this
later model, which is scheduled to ct>rn'
mence ffight teting at the time of writing,
will attaJn speeds greater than 2,000
m.p.h. (Mach-3.0). Thus, the C-anadian
aiicraft'induxry will be frying a lvlach 3.0
aircraft this yeir<ome two yean earlier
than aircrafi of other countrie intended
for aimilar perforrnances
- -In 

the autumn of 195?,the RCAF bcgan
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TYPE: sPEqFlcATloN
Two-sc ai, Mcdlurn-rcn jc Hl-regth.r lntorcGptor Flghtcr.

PO}YER PLAHTS:- 
1r { lt -Two 

t7,5OA lbr.t. (23,50A lb. wlth aftcrburnlng} Prott and rt{hltncy

i/i i"rLolets. i6t . 27 rwi 21,OOO lb.r.t, (30,000 plur l-b.. rltlr cftcrburnlng)
-Orenda 

PS-r 3 lroguo/r turboJotr-
DIHE]{SIOHSi '-Ipo", SO ft" ; lanjttr {rlthout notc probc),77 ft.91 ln,-i!r_cl3frL-2, F.3ln. ;

;A;'rnd€riorrtaic tiock, 25 ft,5f ln. i wrni aria, I,?25 sg. ft.
AR].lAIrlEHT3

Elght Hughcr Falcon homlng rnlrrllos or altarnotlvc r.oPont.
YvElGHTlSl 

rI **- u.fia Ib.. ntoroxknatc maxtmum(Mk. ?) NormoI combst Srolr raISIrt, ilr004 Ib., tppror
ioodcd, 161000 ,b.

- 
frtiL. ij- iiortmly _lpild, rt{ach 3.0 plut (?',ry q.P.f. ?!ut} ; opprox tmatc
i;rvici cctllng,6S,OOb ft.; opp?oxtmait tccircol rodtit (rhhout.rtcrnalfuel),
150 mlt Dirl Encd to op.idtr from 5r00A-ft. r.rnvayl.
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' The following commenti haVe been
abstracted from : Arrow test pilots'
reports : " The noqewheel can be lifted '
ciff by.yery gentle rnovement of the stick
pt just over 120 knots." .,. . "'unstick
ipeed is about t?0 knots AS.I. with an
aircraft attitude of . about I I degrees."
. . .. " Acceleration is rapid, with neglil

aa
t!

gible correclion required and no tendency
to swing.". . "Typical touch'down
speed is a little over 165 knots." .. , .

" fhere.is.no indication of y1l.!i1g at the
maxirnum angle of attack at 15 degiees."

" In turns, stick force 'wag moderate
to light, but always positive, with no ten-
de1c.1 to pitch-up or tighten."

CF-105. rryas officially christened Arrow
early in 1957, by which time contracts
had been placed for thirty-seven develop
ment and pre-production machines, the
first five of these being Mk. ls with Pratt
and Whitney J75 engines, and the remain-
ing thirty-two being M k. 2s with Orenda
Iroquois turbojets. When the first Arrow
Mk. I (RL-201) was wheeled out and
officially unveiled on Octobet 4, t957, it
rras ' imrnediately obrrious that, aero-
dynamically, the- flew interceptoi was a
considerable advance over contemporary
aircraft and a' tremendous achievement
for the Canadian aircraft industry.

An ertremely large, tailless delta the
Arrow Mk. I possesses a fuselage stretch-
ing E3 ft. 7 in. from the tip of its nose
probe to the extremity of iti vertical tail
surfaces, and its weapons b"y compares
closely in length and ^width witt tnit of
lhe Boeing B-50 Supe rfortress heavy
bomber. The shoulder-mounted delta
wing has a thickness/chord ratio of. 3.5Vo
at the root and 3.8% at the tip-originally
a 3% ratio was to have been employ€d,
but aileron reversal necessitated the

io think in terms of a supersonic replace- that power would be provided by a pair of
rhent for the Awo CF--100 all-weather Rolls'Royce RB.l06 engines with after-
ihtercentor. The decision to fuHl this .burners, the armament.remaining a mix-
[ouirement with an ailcraft of indie+ ture of Zil'-in. Might].Mouse unguided
rloirs dcsien. resutted from the unique ' inissiles and Velvet Glove guided missiles.
Canadian-defence requirements and ihe Early in 1954, by which time the prelimi-
rton-avaitability of iny machine elsg- nuy- design of the new fighter had been
*hire fultv capable oi I'ulfitling these completed and the RCAF had adopted
#.ilr. TnJnc[Fi"qui;"-inic"TtJt". the'desigiation 

-CF-I05, .Rolls-R6vce
i- i*in-ensine.d aircratt carrying a cfew abandoned the R.B.I06 engine, and ihe
df two-ti'e comptexity of thi fire-control most suitabl-e alternative pow-er_plant now
svstems then u-nder 

-development'com- seemed to be the Wright J67. 'It was
dined with the fact that the ielected sys- deci{ed to power the initial version.of
[em 

",outa 
be fully automatic during ihe l.he^ fighter with. the J67 .and install in the

iliO-couni aiid tlrminal pbases o-f an definitive . yeqion. a_ la.rge supersonic
ihterceotion. but that, jn thE.event of the engine which Orenda Engines were at that
iailure-of ttii* system, it would be neces- time designing and.whic! appeared to be
;#;t. c"Iltotetl the.attack on the basis well matched to EF-105 requirements.
sf i manuat'mode, militated against pro- Then,- early in 1955: the USAF disclosed
,lirsats ior a.sinste-seat fishter: lhpt they were withdrawing Oeir support' .Prio. to the o'lficial formulation of .this foi the J67 engine programme, and pratt
rbouirement., Avro had.submitted to the .ind Whitriey J75s had to be,adopted as
nCaf tlr"" alternative proposals for 'ar! a.lterlative, for although development
lUvincea,iupersonic interctpt6r fighters, of thF Orenda..PS-13 (later.named lro-
one of whicti was a'two-seaier feituring guois)_was well advanced, the combina-
delta wing ptanform and a pair of Arin: tPl of an untried engine. and an untried ,

strong Sid-'d6ley Sapphire A.il.Sa.4 turbo- airframe.was considered impracticable.
iets. -It was tliis pioposal thatwas to be At this time,.the Cf'-lof was^being de-
sclccted for further devclooment as its $gneo arouno an Amencan rnre_control
a;G- *;t;ff;;i[ uE u"st-compromisc lvqtem irnd an armament of eight Hughes
between ltructural and aeroelasiic effi_ Falcon homing missiles, but.idemanding
ciency cOmbined with sufficient physical , .the. latest integrated.clectronic system
depth 1o house the ,quantities bf- tuet 1LdI."1!",lJE lle,intelceptor, the
;;il;ni"o -Lv 

tne 
-meaiirmril;; 

n iriirri SC4F sruritched to four.spirrow
tos"tfiti -s,'iih th; nriin una'ercarriage II _rytit= c9rybined, with arl I

mimbers. iri- l"ni , lssi', A;; h"d pr?: flcegdinglv advanced elec' 
!

pa;;A pr"f i*in;,T A*tiilstidG a; "it"i- 
ti9-1to system."\nown as I

native versions of the twoiJi{ ull-weatiiir' *t,1" ev€lved by the /. It'&il;; ih"-;i;;t"-enein"d ai047i ilJ;i;; It{io .corqgration -

,*t",i'ut,.;o-.9tf_il. 
^ 
+ryli_tg*i{t :[*TJift;[]f. rconsideied foi thes; fiehters -,were th; changes involved

Bristol Olympus B.Ol.3; the AVro T.R.9 further exten-

adoption of the thicker, stiffer
section-with. 4 degrees anhedral
in order to reduce the leneth

increases the chord of the
outboard sections of the

rn order to reduce the Ieneth f
'of the undercarriaee. ^f f;
dog - t6oth ;itdi,rn =*f,i.t- - ii;

*ire Fy l0%, a lcadiirg- Iedge droop and a semi-
sPan saw-cut are fea
lurgd by the wing -jn -ordei to pre-
vent pitch-up at
modeiate
atta,ck
angles,
and the
trailing
edges

{d projected sngine which was to form s,l v e. r e -
- the basis of the current lroquois), and o Lt l.8 n.

the Wright J67 (a proposed licence-built L n e
-version of the Olympul IgO serie6-engi!4, .- , , !
and arrnament comprised a combination
of spin-stabilised Mighty. Mouse un-
guided rockets and Velvet Glove homing
niissiles. The National Aeronautical

1953. The CI05 was a
lighter and more

.cdmpact aircraft . ;
than jts prede-

-qESEOF, and

'*. carry
fully iowered. control surfaces' which stretch from tip to tip,

ailerons outboard and elevators
inboard. The inboard scction of the
nring is employed as an integral fuel
tank and also houses the complete

main undercarriage member. '
'. The fuselage itself is roughly of rect-

-angular section and ernbodiel aiea-ruling.
This was incorporated at an early stagt
in the Arrow's tesign, &Dd resulted in tfie
qhlrpening of the nose radome, thc thin-
ning dp*n of the intake IiF, a redrrtion

-,+.' f;.i&
t 'li j
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ejector seats in a fully p-ressurised cockpit
between the air intake ducts.- -Originally to have housid the bulk
of the Asira electronic system which
was intended to operate in fully auto-
matic, semi-automatic or rnanual environ-
ment (the missile euxiliary units being
housed in the weaPons bay), the radar

in the crost-sectional area betow the
canopy, and an extension fairing added
at the rar to smooth out {he &rea rule
curve. Thc pilot and navigator _ are
seated in taniiem Martin'tsaker Mk. 4

nose will now- presumablY contain
r a Hughes system basicallY simi-
:.:h lai to that employed by the

tion, the nose contains 'the nosewheels
and l*9, which retract forward. Addi-
tional fuel tanks are installed aft of the
cockpit, between the intake ducts, and
oyer the turbojets. The immense missile
b"y, originally intended to house four
Sparrow IIs but capable of acconrnrodat-

-e

ing a variety of .different missiles in de-
tachable packs, spans the full width of
the fuselage under the engine air intake
ducts and below th'e forward fuselage fuel
tank.

As previously mentioned, the first five
Arrows have Pratt and Whitney 17 5
turbojets rated at, approximately 17,500
!b. static thrust (23,500 Ib. with after-
burning) each, but subsequent machines
are powered by the Orenda PS-13 lro-
quois rated at approxirnately 22,000 lb.s.t.
and more than 30,000 lb. with afterburn-
ing. Thus, as the Arrow's normal combat
gross weight is 64,000 Ib., the twin after-
burning Iroquois turbojets will offer
roughly a l:l thrustlwei$ht ratio. The
Iroquois is a twin-spool axial-flow engine,
and its afterburner is an-integral part of
the basic power plant. At high altitude,
the ratio of afterburner to engine thrust it
v€ry high and it acts largely as a ramjet.

lllhe -intakes for the -turbojets are of
fixed-geometry type and are claimed to
offer near-optimum performance in the
subsonic, transonic and sup€rsonic speed
ranges. Intake gills, which open at Mach
0.5, allow air to by-pass around the engine
for cooling purposes and .to alleviate spil-
lage which would result in a high drag
penalty zt high Mach numbers. Intake
ramps create oblique shockwaves at super-
sonib speeds t-o al.low- optim.um pressure
recovery in the intake and combining
with the normal standing shock to prevent
turbulence.

The Arrow I{k I was ffown for the first
, .[ime on March 25, 1958, and the

second (RL-202) arrd third
(RL-203) followed on

August I and Septem-
.ber 22 respec-

t-

tively. The initial slagg of the flight
test irogramme with the first aircraft 9ot'

C-onvair F-102A Delta
Dagger. In addi-

-ered^ niie flights and was- completed on
.April 23. The flrst two lighlt-were for
piiot familiarisation,.blrt the aircraft flew
suDersonlc on the third flight, and on the
seienth flieht attained a s-peed exceeding
1,OOC) m.p.E'. at 50,000 feet ih a climb while' 
"iiU 

acc6lerating. The second and third
machines have fiown at greater speeds.
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AYRO CF-IOS

..r:" ilr-
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Ist Avro CF-105 Arrow

GlItDrrf, TBEOW
'I reeentl-r* cante across mention of a -fighter
named Avro Arrow which, opporettllT', was
quite a "ltot ship" bur came to a sonrcu,hal
abrupr end. I sho*ld like ta know sonrcthing
of the history of this machine, and shall be
glad if you n,ill publish details, photogrophs
snd a general arrangenrcnt drawing.

A. G. Owens,
Moreton, Bideford, N. Devon.
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2nd Avro CF-105 Arrsw

The Avro CF-I05 Arrorf,, was, at the time
of iu canallation on February 20, 1959.
undoubtedly one of the most advanced
interceptor fighters extant, and fe*' would
now argue that the decision by Mr. Diefen-
baker, the then Canadian Prime Minister.
to terminate the development programme
of this aircraft and its power plant after
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the expenditure of sonle tl08M was not
an error of major magnitude: one under-
Iined a mere three years Iater when it was
found necessary to acquire from the
U.S.A. the two-seat McDonnell F-l0lB
Voodoo to fulfil the role for which the
Arrow had been originally- intended. At
the time of the Arrow's cancellation, Mr.
Diefenbaker stated that Canada w"ould rely
mainly on the Bomarc surface-to-air
missile. although during the tenure of his
government, the warheads of the nrissiles
were sand-fitled, and it is only in recent
months ttrat nuclear warheads have been
delivered and the Bomarc has become
operational.- Originally scheduled to provide the
backbone of Canada's air defences in the
'sixties, the CF-I05 Arrow passed through
a number of major design and equipment
changes from the prelinrinary study in I953
to the placing of an order for thirt!'-seven
development and pre-production machines
four years later. The first five machines
(RL-201 to RL-2O5) were each powered by
two Pratt and Whitney J75 turbojets of

coitiiled on p*ge 64
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5th Avro CF-105 Arrbw
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